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PURPOSE: To prevent cracking of an insulator owing to electrode heating and pres- 
surizing at the time of connecting, by forming an insulating film over a substrate 
and wiring material, opening holes therein and laminating Cr, Ni, Au thereby form- 
ing external electrodes. 

CONSTITUTION: A part of the insulating film 3 over a substrate 1 and a wiring 
material 2 is removed, then Cr4^i5, Au6 are deposited on the part of the sub- 
strate 1 and the film 3 and the exposed wiring material, whereby external-connect- 
ing electrodes are formed. According to this structure, cracking does not occur at 
all in the insulating film even at a temperature of 1 50 to 300°C and under a load 
of lOOg per electrode at the time of bonding leads to the electrodes, thus the 
electrodes of extremely high reliability are obtainable. 
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PURPOSE; To form external-connecting electrodes of high reliability by opening 
™™ctitt in a Widng P rotectin B fil ™ and laminating A£, Cr, Ni, Au in this order. 
CONSTITUTION : A Si0 2 film 3 is formed on a substrate I and wiring material AC 
2, then holes are opened in this film 3. Then A£7 is deposited thereon and fur- 
ther Cr4, Ni5, Au6 are laminated, forming external electrodes. If, at this time 
the A27 is formed more than 2 to 3m, the residual stress of the metal films is ■' 
released and no cracking occurs at all in the insulating film 3, thus the electrodes 
provide extremely high reliability. 
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PURPOSE: To reliably solder balls to electrodes by providing holes smaller than sold- 
er balls to a mask which will not be wetted by solder, sucking the balls through 
these holes to fix the balls thereto then transferring the mask over substrate elec- 
trodes and pressing the balls onto the substrate electrodes. 

CONSTITUTION: With a mask 2 being held diagonally, vacuum is drawn from the 
underside of the mask and solder balls 1 are rolled onto the mask 1, then the 
balls are fixed to the holes. The mask is now inverted while vacuum is being kept 
drawn and is positioned over a substrate 3 so that the balls are placed on the elec- 
trodes 4 on the substrate 3. The mask is then pressed from its above, vacuum 
drawing is stopped and the mask is removed, then the balls 1 are fixed on the 
electrodes 4. The balls 1 are melted in a furnace whereby they are bonded to 
the electrodes 4. Since this method has made possible pressing of the balls to the 
substrate, the solder balls may be reliably bonded to the electrodes. 
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